Different sites of membrane action for tetrodotoxin and lipid-soluble anesthetics.
1. To examine whether different local anesthetics act on different or similar sites in the nerve membrane, the effects of combinations of lipid-soluble anesthetics and tetrodotoxin (TTX) were studied on the compound action potential of the frog sciatic nerve. 2. The nerve-blocking potency of TTX was potentiated 5-fold by benzyl alcohol and 10-fold by lidocaine, at concentrations of these latter two drugs which were just barely anesthetic; no such synergism occurred between saxitoxin (STX) and TTX, their combined effect being merely additive. 3. Simple additive effects also occurred between benzyl alcohol and phenol, benzyl alcohol and urethane, as well as lidocaine with a spirosuccinimide, RAC 109 II. 4. Synergism occurred between STX and 2-aminobenzimidazole. 5. A small but consistent synergism occurred between lidocaine and benzyl alcohol. 6. It is concluded that uncharged anesthetics, tertiary amines, and TTX act via different membrane binding sites which are all closely associated with the Na+ conductance channels.